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ABSTRAK 
Satu siri medan ujian pada keluli yang berbentuk-C telah dijalankan. Spesimen ujian 
yang pertama ditekan brek dari kepingan keluli kekuatan tinggi yang bersalut zink dan 
kemudian dua daripada ahli yang sama telah disambungkan sebelah menyebelah dengan 
skru boleh gerudi untuk membentuk satu bahagian yang berbentuk C. Ahli-ahli 
mempunyai ketebalan nominal mm 1.2 dan 2.0. Ketinggian tiang spesimen adalah 600 
mm manakala lebar adalah 103 mm. Spesimen tiang telah dimampatkan antara hujung 
tetap di mana plat keluli adalah dikimpal bersama-sama antara mereka. Spesimen yang 
dikimpal itu bertujuan untuk memegang spesimen dan menghalang mereka daripada 
jatuh dan memperolehi keputusan yang tepat. Ketidaksempurnaan tempatan dan 
keseluruhan geometri awal diukur. Spesimen tiang gagal adalah disebabkan oleh 
lenturan tempatan, terkedalam, terbuka, dan interaksi antara mod lenturan ini akan 
direkodkan. Ragam kegagalan dan kekuatan muktamad spesimen kolum telah 
diperolehi. Paling penting tingkah laku keluli terbentuk sejuk diperhatikan kerana 
ketebalan berbeza dan bilangan pembukaan di spesimen. Hasilnya, gabungan dua 
bahagian dan ketebalan spesimen menghasilkan beban muktamad yang lebih tinggi. 
Hasil kajian mendapati bahawa ketebalan 2.0 mm menghasilkan beban muktamad yang 
lebih tinggi daripada 1.2 mm. kedudukan lubang juga memainkan peranan penting 
dalam menentukan beban muktamad spesimen. Dari hasil eksperimen, ia menunjukkan 
bahawa kedudukan lubang yang hampir kepada sokongan akan mengurangkan beban 
muktamad. 
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ABSTRACT 
A series of column tests on C-section built-up steel has been conducted. The test 
specimens were firstly brake-pressed from high strength zinc-coated steel sheets and 
then two of the same members were connected back-to-back by self-drilling screws to 
form a built-up C-shaped section. The members had the nominal thicknesses of 1.2 and 
2.0 mm. The column height of the specimens is 600 mm while the width is 103 mm. 
The column specimens were compressed between fixed ends where the steel plate is 
welded together between them. The purpose of the welded specimen is to hold the 
specimen to prevent them from falling apart and to obtained accurate result. The 
columns were failed by local, distortional, warping, flexural buckling and the 
interaction of these buckling modes is recorded. The failure modes and ultimate 
strengths of the column specimens were obtained. Most importantly the behaviour of 
the cold-formed steel is observed due to the different thickness and number of opening 
in specimens. As a result, the combination of two sections and thickness of specimen 
produce higher ultimate load. The result shows that thickness of 2.0 mm produces 
higher ultimate load than 1.2 mm. Position of holes also plays an important role in 
determining the ultimate load of specimen. From the experimental result, it shows that 
holes position that nearly to the support will decrease the ultimate load. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction 
Industrialised Building System (IBS) is a new technology that defined as the 
complete assembly of construction. A minimum work is needed to assemble the 
components into a structure while manufactured at factories on or off site transported. 
Due to the increasing population in Malaysia, a major issue raised due to demands on a 
quality and affordable houses. As an alternative construction method, Government of 
Malaysia has done a lot of effort to promote the usage of IBS. There are many benefits 
of IBS as a modern method of construction such as reduction in construction time, less 
site materials, better site management, minimal wastage, cleaner and neater 
environment, controlled quality, reduction of labour intensity, construction 
standardization, quality improvement and lower total construction costs that will 
eventually produce better products for the parties such as clients and contractors in 
construction industry (Kamar et al., 2009). One of the areas is steel framing, where 
there is a need to produce an effective, and suitable steel framing system for IBS 
construction. Figure 1.1 shows the example of building that used structural steel frame 
systems. 
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Figure 1.1  Structural Steel Frame System 
Source : What are the types of Structural Steel Framing System – The 
Constructor, 2018) 
This chapter forward will discuss the new technology of a steel framing system 
with cold-formed steel section that has a great potential to be further studies and 
developments in Malaysian's IBS construction industry. Nowadays, the applications of 
cold-formed steel for low to mid-rise constructions are becoming increasingly with the 
needs of higher strength materials and a wider range of structural applications apart 
from the traditional heavier hot-rolled steel sections.  
 
1.1.1 Steel framing system 
For buildings there are different types of framing system as follow: 
 Skeleton steel framing 
 Wall bearing steel framing 
 Long span steel framing 
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Skeleton steel frame is composed of steel beams and columns which are 
connected using proper connection. There are different types and configurations of steel 
connections which are used to connect steel beams to columns in skeleton frame 
structure, for example, bolt connection and welded connections. In this research focused 
on the uses of cold-formed steel (CFS) column in the building structure.  
 
1.2 Problem statement 
Cold-formed steel structural member can be efficient in many applications 
where conventional hot rolled members prove uneconomic. Cold-formed sections are 
usually thinner. In addition, cold forming process often produces structural 
imperfections and residual stresses which are quite different from those traditionally hot 
rolled and welded members. A thin walled member under compression, there is a 
possibility of local buckling to occur. Other behaviour of cold-formed steel will assess 
in the laboratory later. Therefore, the main intentions of this research are to fulfill the 
demands for more innovative steel framing construction method. The idea is to use a 
cold-formed steel as column section structure in a building. It is believed that, it can 
derive benefits to the new steel framing proposed in this research due to its 
characteristics of symmetrical cross-sections, higher of strength and better resistance 
out-of-plane resistance. 
 
1.3 Research objective 
The objective of this research are :- 
 To determine the maximum load that can be sustain by cold-formed steel 
columns with openings under compression. 
 To study the mode of failure of the C-section and how each mode of 
failure behave with openings. 
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